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Moni toring and mapping VO canoes using renet, e sensing
supports wvari ous V03 canol ogi cal sci ence objec tives | providing a
better understandi ng of past eruptive behavi or; detect ing anti
nmonitoring ash -plumes; contri but ingto determi nati on of gl obal
“S02 budgets; quanti fying the vol ume of volcanic products;

i mprovi ng VO cani ¢ haz ards maps; and providing warnings to
aircraft of plume hazards, among others.

Mich of the gl obal observation and nonitoring of vol canoces
present.] y nmakes use of five satellit. e systems : 1) the French
satellite SPOT provides high spatial resolution (| Om)
panchromatic data, once every five days; each image covers a
60x60 km area; it can be usedt 0 map 1 andscapes anti cl-ranges, S Uuch
as lava flows; 2)IlLandsal Themati c Mapper provides 30m
multi spectra ]l data once every 1 6 days, covering areas of 1 85x185
km it can also be used for mapping, but additionally the data
all ow calculat ion of temperat ures and energy f 1 uxes for smal 1 to
extended hi gh tenperature vol cani ¢ phenonmena, such as fumarol es,
lava flows, dones, etc.; a 120m resol ut i on thermal band adds
suppl ementary therns] i nformati on, allow ng observati on of low
tenperature (<1 00C) targets; 3) AVHRR and GOES provi de 1 ow
spatial resolution (l1km) multi spect ral data several tinmes per.
day; these data can be used to nonitor plunme evoluti on, and
detect and estimate tenperatures of large vol canic features;

i mges cover thousands of kil ometers; the frequent repeat tine
are their mai n advantage; 4) TOMS on the N nbus sate 11it e is used
to map gl obally stratospheric ozone and S02 .

Research by us using experimental ai rcraft scanners has
indi cated the advantages of other instruments and wavel ength
bands for nonitoring and mapping vol canoes, conpared t-o0 exi sti ng
operati onal systems , Of great utility i s multispectral thermal
infrared capability (8- 12 micron region) . In addition to allow ng
more accurate tenperature neasurements to be nmade, the data can
be processed to extract. em ssivity variations. This i s a
characteristic of silicate rocks that allows subtle minecralogi cal




vari ati ons to be observed and mapped, thus improvi ng our abil ity
to map hi st oric anti prehistoric flow fields. Work at M. . Etna, in
Hawai i, Kamchatka, Cal iforni a, and other sites has demonstrated
the value of this approach to inproved mapping. Another
appl i cati on of multi spectra] thermal infrared data i s direct
measurenent of S02 em ssi ons from vol cani ¢ plunmes. The Presenc ¢
of a st rong S02 absorpti on band between 8 and 9 microns can be
detected, anti thus the flux of S02 estimated. Results from Mt |
Ftna and Hawai i have val idated the useful ness of thi s techni que
as a compl ement to POL h ground and ai rcraft CO SPEC neasurenents,
anti TOMS satel lite data.

Fut ure satel lit. e inst ruments Wi 11 incorporate some of these
improved capabil iti es . The BOS Advanced Spaceborne Thermal
Fmi ssi on Ref 1 ect.ante Radi ometer (ASTHR) i nst rument,duetobe
launched in 1998, W/l I combine hi gh spat. i alresolul i on
panchromati ¢ dat a, several vi sib] e-near in frared- short wave
infrared channel s, and nulti spectral therwma 1 infrared capabil ity .
The thermal bands wil ] all ow di rect neasurenent of opt. i cal ly thin
p] umes of S02 in volcanic emi ssions and measurement of 1 ow
temperature vol cani ¢ phenonena . Point abilit y will permt
revi siting sites with a frequency of a few days. Planned
I mprovements to the lLandsat I nstruments may al so i ncl ude
mul Li spectra] thermal channels, stereo capabi lity, and possibly
imaging spectrometry capabi ] i ty (data unknown) . Dedi cat ed
vol canol ogical sat ell it es are being p] anned for possibl e 1 aunch
as karth Probe M ssions. One concept would allowcont | nuous
monitoring of northern 1 ati tude vol canoes (> 35 degrees) with
S02, temperature, and part. i cul ate measuri ng capabil ities . A
pramary appl i cat. i on of this sate] 1ite would be to nonitor haz ards
anti warn ai rc raft of vol cani ¢ plumes along the tran - polar air
routes. Two sat. ellit. es woul d provide continuous coverage of hi gh
northern 1 ati tudes, and frequent coverage for ot her vol cani C
regi ons around the gl obe .




